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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply ■ 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION, 



- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above Is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent tenti adjustment. See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 09 March 2004 . 
2a)n This action is FINAL. 2b)^ This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) S Claim($y 1-59 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) S Claim(s) m is/are allowed. 

6) IEI Claim(sy 12-20,2Z23,25.26.29'33.36-40.43.44A9'5t54 and 55 is/are rejected. 

7) ia Claim(s) 21.24,27.28,34.35.41.42,45-48.52.53 and 56-59 is/are objected to, 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)n The drawing(s) filed on is/are: a)n accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath: or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)nAII b)n Some * c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2, n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

This Office action is in response to the application filed March 9, 2004. 

Claim Rejections - 55 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 12-20, 22, 23, 25, 26, 29-31, 38-40, 43, 44, 49-51 are rejected under 35 
U.S.C 102(b)as being clearly anticipated by TAKAHASffletal (6,376,151 Bl)or 
HAMMERSCHMIDT et al (5,376,499). 

The claimed invention is drawn to the following in claim 12: 
12.; A positive photosensifiva rasin composition comprising: 
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(a) at least one polybenzoxazole precursor polymer selected from the 
group coraisting of polymers havbig Structure I and III; 



O-NH— Al* 



r 

(I) 



OH 
(HI) 



Wherein Ar' is selected from the ^up consisting of a tetravalent 
aromaHc group, a tetravalent heterocyclic group and mixtures thereof; 

is selected from the groip cwisisting of a cBvatent aromatic, a divalent 
heterocyclic, a divalent alicyclic and a divalent aliphatic group that may 
contain silicon and mixtures thereof Ai* Is selected ftom the group 
consisting of a divalent aromatic group, a divalent aliphaUc group, a 
divalent heterocyclic group and mixtures thereoft is selected from ttie 
group consisting of Ar' (OHfe and Ar*; D Is selected from the group 
consisting of one of the Mtowing mctfeUes lla*iie: 
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ivherein, R is selects from the group consisting of H, a Ci - C4 alkyt 
W^mp, a Ci - C4 alkoxy group and a cyclohexyt gro^>; can t>e any 
[>ositive valua of up to about 0.5, k^ can be any value fiom atooiA 1.5 to 2 
ivitfi the proviso that (k^+k*)s:2. x Is from about 10 to ab<HJt 1000; y is 
from about 0 to about 900; and 6 is an organic group having a cart)onyl» 
carbonyloxy or sulfonyl group attached directiy to the lemiinal NH of the 
polymer. 

(b) at least one n(KH>olymefic photosensitive compound comprising a 
:x>mpound having \A^thln its structure one or more of moieties selected 
from the group consisting of lla*lle. with the proviso that if a polymer of 
Structure lil is the sole polybenzoxa2X>le precursor polyn^r. Uie non- 
3olymenc photosensitive compound is seleded from the group consisting 
3f COTipounde described by stiiictufes IV - Vi, 




(IV) (V) 
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(Qo; 




(VI) 



wherein R\ , R*, R^ R^ and R^ each independently are selec^d from 
the group consisting of a linear or branched Ci * C4 alkyi group, a phenyl 
or hallde substiiutad Ci - C4 linear <»- branched ^kyl group, a 
perHuorlnated Ci - C4 linear or branch alky! group, a Cs- Cr cydoalkyi 
group, a Ci - C4 alk^ or Kalkle subsfituted C5 - Cj cyctoalkyi group, or 
alternatively R^ and R* or any two of R*. R^. and R® may together fomi a 
5-7 membered ring; eadi R^ Is independently selected from the group 
consisting of H, a linear or branched C% * C4 alKyl group, a f^eny) or 
hallde instituted Ci - C4 linear or branched alkyi group, a perlluohnated 
linear or brandied Ci - C4 alkyi group, a Cs- C7 cydoaBcyl group« a Ci - 
C4 alkyi or hallde 8ul:»tituted C5-C7 cyctoalkyi group, an unsiM>stituted 
phenyl groiip, and a phenyl or alkyi or hallde substituted phenyl group: Q 
is selected from the group consisting of H or D with the pro\Hso that at 
least one Q - D; D ie selected from the group oon^sting of one of the 
moieties lla-lle; a Is an Integer from 1 to 5; b and c are Integers from 0 to 
5 with tte provisos: (1 ) that for Slrudure IV, If a » b = 1 and both OQ are 
substituted para to me R^rH: substitimnt. dien bo&i R^ aid R? are not 
simultaneously mettiyl. and (2) 1 <= a+b < 6; and the proviso that for 
Stnicture VI, If a b = c 1 and ail OQ ara para to the thphenyl methane 
carbon substitueni, then at least one R' is not H; and 



(c) at least one sclent 
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TAKAHASHI et al discloses a positive resist composition comprising a 

hydroxypolyamide represented by the following formula: 

A positive r&ist composition comprkiiig a hydroxypolya- 
mide rcprcscnied by the followiiig general formula ^ and & 
photoactive component 

(0 




wherein the hydroxypolyamide is end-capped by a group Z defined as a monovalent 
group and as a photoactive compound a diazoquinone compoimd, see column 3, line 5 - column 
4. line 4 for the composition, column 6. line 20 - column 7. line 43 for the diazoquinone 
compound or a 1,2-naphthoquinonediazide compound and column 13, line 28 - column 14, line 
68 wherein photoresist compositions are tested for viscosity stability after being stored for a 
week at room temperature. The endcapped groups on the hydroxypolyamide are disclosed in 
column 5, lines 9-65, see the image below wherein the terminating group are subjected to any of 
the three group disclosed: (1) sulfonating agent, (2) phthalic acid anhydride, and (3) saturated 
cyclic acid anhydride. 
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(I) The tenniiul amino ^oups an subjected to conden* 
sation with a sulfonating agent (e.g. fluethasesolfcmyl 
chloride, p-tolucaesalfonyl chloride or 
2-mtiobeDz«iesulfoDyi chk)rid«) to blod^ the aming groups 
in the torn of solfonaimde group. 

^2) The tenaioal amino groups are aubjected to conden- 
sfttioQ withpliUuaic acid ailhyddde and/or its dndvative (e^, 
4-methy^]!hthalx add anhydride cur 4-dilarapihthalic add 
anhydzide) to bbck the uniito groups in the fonn of phthalic 
add-combincd amino groiq>» 

(3) The terminal amino groups are subjected to conden- 
sation with a saturated aliphatic hydrocaxbon-based cyclic 
acid anhydride (e.g. succinic acid anhydride, 
2-fofmamidosuccinic add anhydride^ methylsuodnic add 
anhydride, 2,2-dimethyIsuocinic acid anhydride, acctox- 
ysuccinic acid anhydhlde, acclylmcrc^ptosaccimc acid 
anhydride, glulazic add anhydride, 3-mcthylghitaric add 
anhydride, 2,2-dimcthylgluxaric add anhydride or 33- 
dimethylglufaric add anhydride) to bloc^ the amino graiq>s 
m a state dui an aliphatic add Is bonded to the polymer 
terminals in the fium of &ee amidocaiboxylic add group. 

Exen^bs of the amide bloddi^ group Z used herein are 
preferably the Mowings grot^ when the X of die stiuc- 
toral fionxnila (H) or (TV) is a sulfonyl group: 




and the £oUowing8 groiqis when the X is a caibonyl groap: 



(CB^— O0G8 




t ■ 

C— <CHi),— OOOH 

The ratio of terminal bloddng in the form of amide must 
be 40 mole % or more of the total terminal amine groups, 
with 60 mole % or more being preferred 

Aratio of terminal blocking in the form of amMe, smaller 
than 40 mole % is not preferred because, when the hydroxy- 
polyamide is formulated into a positive resist, the resist is 
unable to fully exhibit excelleiu storage stability, lithogra- 
phy property and cozed fihn property wldcb are the mezito^ 
ribus e&cts of the present invention. 

Examples: 1-3, columns 8, line 33 - column 9. line 41 disclose the specific end-capped groups on 
the hydroxypolamide, each being Ex. 1 end-capped with methanesulfonyl chloride; Ex. 2 the 
same as Ex. 1 having different dicarboxylic group in the polyamide; and Ex. 3 having an end- 
capped group of p-toluenesulfonyl chloride. 

The method claims as recited in 38-40, 43 and 44 are met by the disclosure foxmd in 
column 18, lines 19-39, w herein the photoresist is coated on a wafer dried at 80*^ C, exposed to 
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light through a high pressure mercury lamp, developed and heat treated a 200"* C for 30 minutes 
and then at 400"" C for 1 hour. 

The substrate is disclosed in the resultant Example 10, colunm 17. line 39 - column 19, 

line 15. 

HAMMERSCHMIDT et al discloses an end-capped hydroxypolyamide precursor, see the 
image below and colunm 2. lines 20-35: 



the photosensitive compound is a diazoquinone compoimd as disclosed in column 5. lines 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
, having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



4. Claims 12-20, 22, 23, 25, 26, 29-33, 38-40, 43, 44, 49-51 are rejected under 35 U.S.C. 
103(a) as being unpatentable over TAKAHASHI et al (6,376,151 Bl) or HAMMERSCHMIDT 
et al (5,376,499) in view of HIRANO et al (6,071,666). 

The claimed invention has been recited above and is included by reference. 





57-68. 



Claim Rejections - 35 USC § 103 
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TAKAHASHI et al and HAMMERSCHMIDT et al have been recited above in paragraph 
2 with respect to disclosing an end-capped hydroxypolybenzoxazole precursor in a formulation 
with a diazoquinone compound. 

TAKAHASHI et al disclose the use of additives such as phenolic compounds, leveling 
agents and silane coupling agents, see column 7, lines 44-49, while HAMMERSCHMIDT et al 
likewise teaches the use of adhesive agents, wetting agents, or mixtures thereof for their 
advantageous use in manufacturing relief structures. 

Each of the references in the current rejection lacks a specific disclosure for the specific 
silane adhesion promoting agent as disclosed in claims 32-33. 

HIRANO et al has been cited to disclose a positive photosensitive resin composition 
comprising a polyamide of formula (I), a photosensitive diazoquinone compound, a phenol 
compound and an organosilane compound (see column 4, lines 33 - et seq .) as exemplified here: 

Si CKa— Ca*— Rtf— N— C 85— C — OH 

H O O 

The skilled artisan is clearly motivated to use additive ingredients in order to modify and adjust 
the compositional properties as desired wherein the said organosilane compound specifically 
designed for increasing adhesion, see column 2L lines 21-33. 

It would have been prima facie obvious to one of ordinary skill in the art of positive 
photosensitive resin composition comprising a polybenzoxazole precursor for semiconductor 
devices to. add an organosilane agent as taught in HIRANO et al as an adhesion promoter and 
reasonably expect same or similar results as disclosed in TAKAHASHI et al and 
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HAMMERSCHMIDT et al for having a composition with excellent mechanical properties and a 
high durable pattem resistance to deformation due to heat. 

5. Claims 21, 24, 27, 28, 34, 35, 41, 42, 45-48, 52, 53, 56-59 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

None of the references of record disclose limitations as recited in those claims drawn to a 
composition having the end-capped photosensitive hydroxypolybenzoxazole precursor with a 
second non-polymeric photosensitive diazoquinone compound and its use in a pattem forming 
process on a substrate and the substrate. 

6. Claims 1-11 are allowed. 

None of the prior art references of record disclose the claimed polybenzoxazole having 
an end-capped group defined as "G" and having diazoquinone chemically bound at the hydroxyl 
groups on the polymer, see below: 

A polybenzoxazale precursor polymer mth Smjcture I 



7. The prior art made of record and not rehed upon is considered pertinent to applicant's 
disclosure. BANBA et al (5,449,584) and KHANNA (5,037,720) disclose a hydroxypolyamide 
resin chemically bound by to diazoquinone compound. These references lack an end-capped 
group as claimed on a photosensitive hydroxypolyamide. BANBA et al discloses both a 
chemically bound hydroxypolyamide and a composition which comprises the a mixture of a 
hydroxypolyamide in a mixture with a diazoquinone compound. 




(I) 
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WATERSON et al (6,127,086) and WEBER et al (6,177,225 Bl) disclose photosensitive 
resin composition wherein the polybenzoxazole is chemically boxmd to a diazoquinone 
compound. The inventors characterize the resins as capped, however these resins are not end- 
capped as currently claimed having a group "G" on the end portions. 

NAIINI et al (2004/0229167 Al) is to application 10/793,337, which is copending, 
commonly assigned and has one common inventor. This patent pubUcation discloses a positive 
photoresist composition comprising a resin blend of a polybenzoxazole and a photosensitive 
polybenzoxazole, neither of these resins are end-capped as claimed in the current application, see 
the image of the two resin structures: 



Further the copending application recites at least one photosensitive compoimd and a solvent in 
addition to the resin blend already having a chemically bound photosensitive diazoquinone. 
Thus there is no obviousness-type double patenting rejection with the current application which 
recites an end-capped polybenzoxazole as seen above. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Chu whose telephone number is (571) 272-1329. The 
examiner can normally be reached on Monday - Friday from 9:30 am to 6:00 pm. 
The fax phone number for the USPTO is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (571) 272-1700. 
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Information regarding the status of an application may be obtained from the Patent 
Apphcation hiformation Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PMR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



J.Chu 

March 13, 2005 




^rimary Examiner, Group 1700 



